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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an a]]oy_thio 
strip with superior magne t characteristics by holding 
area ratio occupied by a djmple- |ikft rr ^ nrauit Y after 
solidifying within specified limits, the dimple-like 
concavity which is dependent on a face on which a 
magnet alloy thin strip is in contact with a roll in 
solidifying. 

SOLUTION: In a magnet alloy thin strip obtained by 
spraying R-TM-B based alloy molten metal (where R is a 
rare-earth element primarily including Nd and Pr, and TM 
is a transition metal) on a rotating metallic roll to rapidly 
solidify the alloy molten metal, the total amount of area 
occupied by a dimple - like concavity 22 solidified is set 
toJ^<^5%, which is in a face 21 on which the thin strip 
is incontact with the roll (a roll face) in solidifying. The 
total amount of area occupied by the dimple-like 
concavity 22 which is 2000 //m or more in one area is 0 
to 5 %. Further, the ratio cj^^f the average depth of the 
dimple-like concavity solidified (d) to the average 

thickness of the alloy thin strip (t ) is 0.1 to 0.5 As a result, the alloy thin strip can be obtained 
with superior magnet characteristics. 
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CLAIMS 


[Claim(s)] 

[Claim 1] In the magnet-alloy thin band obtained by injecting the alloy molten metal of a R-TM-B system (the 
rare earth elements and TM to which R is mainly concerned with Nd and Pr are transition metals) on the 
rotating metal roll, and carrying out the rapid solidification of this alloy molten metal The magnet-alloy thin 
band which the rate of area which the dimple-like crevice after solidification where this thin band exists in the 
field (roll side) which touched this roll at the time of solidification occupies totals, and is characterized by being 
3 - 25%. 

[Claim 2] In the magnet-alloy thin band obtained by injecting the alloy molten metal of a R-TM-B system (the 
rare earth elements and TM to which R is mainly concerned with Nd and Pr are transition metals) on the 
rotating metal roll, and carrying out the rapid solidification of this alloy molten metal The magnet-alloy thin 
band which the rate of area to which this thin band exists in the field (roll side) which touched this roll at the 
time of solidification, and which one area occupies in the dimple-like crevice in which it is two or more [ 2000- 
micrometer ] totals, and is characterized by being 0 - 5%. 

[Claim 3] In the magnet-alloy thin band obtained by injecting the alloy molten metal of a R-TM-B system (the 
rare earth elements and TM to which R is mainly concerned with Nd and Pr are transition metals) on the 
rotating metal roll, and carrying out the rapid solidification of this alloy molten metal the ratio of the average 
depth (d) of the dimple-like crevice after solidification where this thin band exists in the field (roll side) which 
touched this roll at the time of solidification, and the average thickness (t) of an alloy thin band - the magnet- 
alloy thin band characterized by d/t being 0.1-0.5 

[Claim 4] The alloy molten metal of a R-TM-B system (the rare earth elements and TM to which R is mainly 
concerned with Nd and Pr are transition metals) It is obtained by injecting on the rotating metal roll and 
carrying out the rapid solidification of this alloy molten metal. The rate of area which exists in the field (roll 
side) which touched this roll at the time of solidification and which the dimple-like crevice after solidification 
occupies totals, and the magnet-alloy thin band which is 3 - 25% Remaining as it is or the resin bond bond 
magnet which grinds, considers as powder after heat treatment, and carries out mixed postforming of the bird 
clapper to the feature by using this powder as a resin. 

[Claim 5] The alloy molten metal of a R-TM-B system (the rare earth elements and TM to which R is mainly 
concerned with Nd and Pr are transition metals) It is obtained by injecting on the rotating metal roll and 
carrying out the rapid solidification of this alloy molten metal. The rate of area which the dimple-like crevice in 
which it is two or more [ 2000-micrometer ] occupies totals, and one area which exists in the field (roll side) 
which touched this roll at the time of solidification the magnet-alloy thin band which is 0 5% Remaining as it 
is or the resin bond bond magnet which grinds, considers as powder after heat treatment, and carries out mixed 
postforming of the bird clapper to the feature by using this powder as a resin. 

[Claim 6] The alloy molten metal of a R-TM-B system (the rare earth elements and TM to which R is mainly 
concerned with Nd and Pr are transition metals) It is obtained by injecting on the rotating metal roll and 
carrying out the rapid solidification of this alloy molten metal, the ratio of the average depth (d) of the dimple- 
like crevice after solidification which exists in the field (roll side) which touched this roll at the time of 
solidification, and the average thickness (t) of an alloy thin band - d/t the magnet-alloy thin band which are 0 1- 
0.5 Remaining as it is or the resin bond bond magnet which grinds, considers as powder after heat treatment 
and carries out mixed postforming of the bird clapper to the feature by using this powder as a resin 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the resin bond bond magnet which uses 
the magnet powder obtained from a magnet-alloy thin band especially the rare earth permanent magnet alloy 
thin band produced by the molten-metal quenching method, and this alloy thin band 
[0002] 

[Description of the Prior Art] The manufacture method of injecting and quenching the alloy molten metal of 
rare earth permanent magnet material on a metal single roll, and obtaining an alloy thin band In the - of 30 lines 
5 page nine columns of 42 lines of the 4-page seven columns of JP,3-52528,B Injecting at a fixed speed and 
obtaining an alloy thin band on the disk of the metal which has very big heat capacity to a molten metal through 
the circular hole orifice which put the sample of an alloy ingot into the quartz tube, dissolved this, and prepared 
the molten metal in the quartz-tube lower part after that, is indicated. Moreover, in magnet composition of a rare 
earth-transition-metals-B system, it is reported to JP,59-64739,A that it is the important factor to which the 
rotational speed of a roll affects the magnetic properties of an alloy thin band. However, it was not taken into 
consideration how detailed size and configuration of an alloy thin band, a surface gestalt, etc. affect magnetic 
properties. 
[0003] 

[Problem(s) to be Solved by the Invention] The permanent magnet material manufactured by the conventional 
super-quenching method mentioned above had the following troubles. That is, dispersion in the microstructure 
which constitutes a 1 alloy thin band reduces magnetic properties. 

[0004] 2) When it considers as a bond magnet, the resin to the circumference of magnet powder is attached, and 
when the surroundings are uneven, reliability, especially corrosion resistance fall. 

[0005] it requires as the 1st purpose offering the alloy thin band with which this invention solves the technical 
problem of such conventional technology, and cooling of an alloy thin band is mainly performed especially and 
which has the outstanding magnet property paying attention to the surface gestalt of the contact surface (roll 
side) with a roll 

[0006] Furthermore, it sets it as the 2nd purpose to combine with a resin the powder which ground and 
produced the alloy thin band obtained by doing in this way after remaining as it is or heat treatment, and to offer 
the resin bond bond magnet excellent in magnetic properties and reliability 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnet-alloy thin band of 
this invention In the magnet-alloy thin band obtained by injecting the alloy molten metal of aR-TM-B system 
(the rare earth elements and TM to which R is mainly concerned with Nd and Pr are transition metals) on the 
rotating metal roll, and carrying out the rapid solidification of this alloy molten metal The rate of area which the 
dimple-like crevice after solidification where this thin band exists in the field (roll side) which touched this roll 
at the time of solidification occupies totals, and it is characterized by being 3 - 25%. 

[0008] moreover, the magnet-alloy thin band of this invention -- a R-TM-B system (the rare earth elements to 
which R is mainly concerned with Nd and Pr -) In the magnet-alloy thin band obtained by TM's injecting the 
alloy molten metal of transition metals on the rotating metal roll, and carrying out the rapid solidification of this 
alloy molten metal The rate of area to which this thin band exists in the field (roll side) which touched this roll 
at the time of solidification and which one area occupies in the dimple-like crevice in which it is two or more 
[ 2000-micrometer ] totals, and it is characterized by being 0 - 5%. 
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[0009] furthermore, the magnet-tBly thin band of this invention and a R-tW-B system (the rare earth elements 
to which R is mainly concerned with Nd and Pr -) In the magnet-alloy thin band obtained by TM's injecting the 
alloy molten metal of transition metals on the rotating metal roll, and carrying out the rapid solidification of this 
alloy molten metal the ratio of the average depth (d) of the dimple-like crevice after solidification where this 
thin hand gflste in the field (roll side) which touched this roll at the time of solidification, and the average 
thickness (t) of an alloy thin band ~ it is characterized by d/t being 0. 1 -0.5 

[0010] moreover, the resin bond bond magnet of this invention ~ a R-TM-B system (the rare earth elements to 
which R is mainly concerned with Nd and Pr --) TM is obtained by injecting the alloy molten metal of transition 
metals on the rotating metal roll, and carrying out the rapid solidification of this alloy molten metal, the rate of 
area which exists in the field (roll side) which touched this roll at the time of solidification and which the 
dimple-like crevice after solidification occupies totals, and it is as it is about the magnet-alloy thin band which 
is 3 - 25% - it is ~ after heat treatment, it grinds, and considers as powder, and mixed postforming of the bird 
clapper is carried out to the feature by using this powder as a resin 

[001 1] moreover, the resin bond bond magnet of this invention and a R-TM-B system (the rare earth elements 
to which R is mainly concerned with Nd and Pr --) TM is obtained by injecting the alloy molten metal of 
transition metals on the rotating metal roll, and carrying out the rapid solidification of this alloy molten metal. 
The rate of area which the dimple-like crevice in which it is two or more [ 2000-micrometer ] occupies totals, 
and one area which exists in the field (roll side) which touched this roll at the time of solidification the magnet- 
alloy thin band which is 0 - 5% It grinds after remaining as it is or heat treatment, and considers as powder, and 
mixed postforming of the bird clapper is carried out to the feature by using this powder as a resin. 
[0012] furthermore, the resin bond bond magnet of this invention and a R-TM-B system (the rare earth elements 
to which R is mainly concerned with Nd and Pr --) TM is obtained by injecting the alloy molten metal of 
transition metals on the rotating metal roll, and carrying out the rapid solidification of this alloy molten metal, 
the ratio of the average depth (d) of the dimple-like crevice after solidification which exists in the field (roll 
side) which touched this roll at the time of solidification, and the average thickness (t) of an alloy thin band - 
d/t the magnet-alloy thin band which are 0. 1-0.5 After remaining as it is or heat treatment, it grinds, and 
considers as powder, and mixed postforming of the bird clapper is carried out to the feature by using this 
powder as a resin. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is described. 
[0014] 1) The outline of the manufacture method (a magnet-alloy thin band, resin bond bond magnet) 
This schematic drawing of the magnet-alloy thin band manufacturing installation (super-quenching method) 
which used the single roll for drawing 1 is shown. These equipments are installed in the chamber in which 
vacuum length is possible. As an outline, by energizing in the high-frequency-heating coil around which it was 
wound around the nozzle, the guidance dissolution is carried out and let the raw material or hardener with 
which it loaded into the nozzle in the inert atmosphere be an alloy molten metal. In addition, especially the 
means of heating is good also by the method of not limiting to high-frequency heating and installing heating 
elements, such as a carbon heater, in the circumference. Then, it lets the orifice (opening) which prepared this 
molten metal in the pars basilaris ossis occipitalis of a nozzle pass, and is made to inject on the metal single roll 
which is installed directly under the crucible and which carries out high-speed rotation. Since the heat capacity 
of a metal roll is large enough, while solidifying a molten metal on a roll to the injected molten metal, a roll 
hand of cut extends, and an alloy thin band (ribbon) is formed. Each item is further explained to a detail below. 
[0015] First, each raw material metal which carried out weighing capacity is sufficient as what it loads with into 
a nozzle so that it may become desired composition (R-TM-B system), and the sample which produced the 
hardener ingot of desired composition and was beforehand started from there with the RF fusion furnace etc. is 
sufficient as it. Moreover, although a quartz is desirable as the quality of the material of a nozzle, other ceramic 
material, such as an alumina of high thermal resistance and a magnesia, is sufficient. The shape of the shape of 
a circular hole and a slit of an orifice (opening) is desirable. However, as for the longitudinal direction of a slit, 
in the case of a slit configuration, it is desirable that it is close to the direction (cross direction of a thin band) ' 
which intersects perpendicularly with the hand of cut of a roll if possible. 

[0016] The quality of the material of a metal roll has a copper alloy, an iron alloy, chromium, desirable 
molybdenum, etc., in order to obtain sufficient thermal conductivity, and in order to raise endurance further, 
you may prepare a metal and an alloy layer excellent in abrasion resistance. For example, you may give hard 
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chromium plating etc. to a front fa^^Moreover, since the wettability of an ISy molten metal and a roll will 
fall if not much coarse, average surface roughness also needs to make 1/3 or less sufficiently smooth field of the 
thickness of a thin band beforehand to the field granularity on the front face of a roll at least with abrasive paper 
etc. 

[0017] It is filled up in a chamber after setting of charge of a sample, polish of a roll, etc. is completed and 
exhausting the inside of a chamber to 10 to 2 or less torrs with a vacuum pump first until it becomes the 
pressure of a request of inert gas. What is necessary is just to use Ar, helium, etc. as inert gas. 
[0018] After considering as a desired atmosphere, dissolving the contents of a nozzle and obtaining an alloy 
molten metal, this alloy molten metal is injected through the orifice of a pars basilaris ossis occipitalis. In case it 
injects, the method of spraying inert gas by the suitable pressure (Pi), as the outline was shown in drawing 1 
between molten-metal absentminded [ in a nozzle ] is desirable. Through a solenoid valve, it is specifically 
connected with this nozzle upper part, there is [ regurgitation equipment of inert gas prepares, and ], the gas by 
which it was pressurized in regurgitation equipment according to the timing of injection is breathed out by 
opening and closing of a solenoid valve, and an alloy molten metal is made to inject. The injection pressure Pi 
of a substantial molten metal turns into differential pressure of the pressure of the inert gas in regurgitation 
equipment, and the ambient pressure in a chamber. 

[0019] Thus, the rapid solidification of the injected alloy molten metal is carried out on a roll, and an alloy thin 
band is formed. The cooling rate at the time of solidification needs to make the rotational frequency of a roll 
suitable, in order to obtain a desired metal texture, since it increases with the rotational frequency of a roll. You 
may heat-treat, after obtaining good magnetic properties in the state of as-spun (with no heat treatment) and 
considering a part or all as an amorphous organization, in order to obtain good magnetic properties. Let a roll 
rotational frequency be the optimal thing by the former method. Moreover, in the latter, in the state of as-spun, 
consider a part or all as an amorphous organization, and give the postheat treatment, it is made to crystallize as a 
rotational frequency still higher than the roll rotational frequency from which the optimal property is acquired 
by as-spun, and a magnet property is acquired. Although heat treatment temperature changes with alloy 
composition, it is desirable to consider as the range of 900 degrees C from right above [ crystallization 
temperature ]. At low temperature, crystallization is not attained rather than crystallization temperature, if it 
becomes the temperature exceeding 900 degrees C, big and rough-ization of crystal grain will become 
remarkable, and satisfactory magnetic properties will not be obtained. 

[0020] The magnet powder with which a bond magnet is presented grinds the above magnet-alloy thin bands 
with which a good magnet property is acquired, and is obtained. The powder g rain size at the time of trituration 
should just set average grain size to 100 micrometers or less, if the moldability as a bond magnet is taken into 
consideration. 

[0021] In this way, it mixes with either of thermoplastics, such as thermosetting resin^ such as an epoxy resin, or 
a Nylon, the powder obtained is fabricated, and a bond magnet is obtained. As the forming method, 
compression molding, injection molding, extrusion molding, etc. are mentioned. Furthermore, you may carry 
out little addition of lubricant, the antioxidant, etc. with a resin if needed. 

[0022] 2) In the magnet-alloy thin band produced by the manufacture method which was mentioned above 
about the dimple-like crevice, when the field (it considers as a roll side in this invention) where this alloy thin 
band touched the metal roll at the time of solidification was observed with the scanning electron microscope 
(SEM) etc., the portion (in this invention, it considers as a dimple-like crevice) cratered in the shane of a dimple 
in some places was observed like drawing 2 . It is thought that it is based on the inert gas of the atmosphere by 
which thejrap was carried out between the alloy molten metal on a roll and the roll mainly in case such a 
portion injects and carries out the rapid solidification of the molten metal on a roll. It is thought that the 
contamination of such gas is based on the viscous flow of the gas near the roll front face which occurs mainly 
with fotatiori of a roll. 

[0023] Although the diameter of crystal grain of the usual portion was several lOnm order when the thin band 
was made to fold and fracture furthermore and the fracture surface was observed by SEM, the diameter of the 
main phase crystal grain of the portion which adjoined the dimple-like crevice was comparatively large, and 
existence of the big and rough crystal grain of 1 -micrometer order was checked by some place. 
[0024] From the photograph which observed the roll side of an alloy thin band by SEM, a total area of this 
dimple-like crevice measured the rate of area occupied to the area of the whole roll side by the image 
processing. In the example of this invention shown below, the rate of area was computed by having recognized 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/7/03 


Page4of8 

the dimple-like crevice using the c^fcrence of the contrast of an image, and rowing converted the area into the 
number of pixels about at least ten or more observation photographs first taken by SEM for the about dozens 
times scale factor. And by averaging the rate of area about each acquired photograph, it considered as the value 
of the rate of area of the alloy thin band. 

[0025] Thus, the correlation of the rate of area of a dimple-like crevice and the magnetic properties of a magnet- 
alloy thin band acquired was investigated in detail. Consequently, in the magnet-alloy thin band with which the 
rate of area of a pimple-like crevice exceeds 25%. coercive force^ quare shape nature, a residual magnetic flux 
density, and all deteriorated, and only low magnetic properties were obtained very much. Moreover, since 
adhesion with a roll was high, while the rate of area had carried out rapid solidification with less than 3% of 
magnet-alloy thin band conversely, it is easy to adhere to a roll, and it becomes the cause of also reducing the 
yield (yield) of a magnet-alloy thin band. It rotates furthermore adhered to a roll, and when a molten metal is 
newly injected on it, it occurs. In this way, with the obtained alloy thin band, since the cooling rate of the 
portion which it was newly injected and was solidified becomes very small, big and rough-ization of crystal 
grain is caused, therefore magnetic properties also deteriorate. 

[0026] Since it has the above properties as a magnet-alloy thin band and the magnetic properties of an alloy thin 
band are reflected as it is when producing a bond magnet, it is desirable to use. the alloy thin band whose rate of 
area of a dimple-like crevice i s 3 - 25%. 

[0027] Furthermore, when its attention is paid to the area of dimple each of which exists in a roll side, it is 
desirable for the rate of area which the dimple to which the area of one crevice exceeds 2 [ 2000-micrometer ] 
occupies not to exceed 15% in total. If the dimple-like crevice exceeding 2 [ 2000-micrometer ] exists as a 
result of performing the same image analysis as ****, the magnetic properties of the alloy thin band itself not 
only deteriorate, but it will have a bad influence on the reliability when considering as a bond magnet. That is, 
the corrosion resistance when considering as a bond magnet will deteriorate. When this mixes a resin with 
magnet powder, a resin is unevenly distributed in the dimple-like crevice where area is big, and is considered 
for checking carrying out the coat of the magnetic powder uniformly. 

[0028] Moreover, the depth of a dimple-like crevice also affects magnetic properties greatly. What is necessary 
is just to use a laser displacement gage, a micrometer, an electrostatic capacitance displacement meter, etc. for 
measurement of the depth. In the example in this invention shown below, the difference of the distance of a 
place as deep about at least 20 or more isolated dimple-like crevices as the marginal part of each dimple section 
was made into the depth about the alloy thin band of one lot using the laser displacement gage, and the average 
was taken and it was referred to as average depth d. Moreover, average thickness t of an alloy thin band 
computed volume from the density measured by the weight and the Archimedes method of a thin band, and 
computed it by **(ing) this by the width of face (average of the value measured ten or more points by the 
microscope etc.) and length of a thin band. 

[0029] When d/t is larger than 0.5, degradation of the magnetic properties of an alloy thin band becomes 
remarkable. Moreover, since it becomes difficult to decrease [ of a void content ] densification difficult when it 
fabricates as a bond magnet, a property falls. Since the covering power of the resin to a dimple portion becomes 
still more inadequate, it has a bad influence also on corrosion resistance. Moreover, since the adhesive property 
of an alloy thin band and a roll increases when d/t is less than 0. 1, the same problem as the case (less than 3%) 
where the rate of area is small arises, and it is not desirable. 

[0030] Next, the parameter on the manufacture process for obtaining the magnet-alloy thin band which has such 
a surface gestalt is described. As stated previously, the main factor of the contamination of inert gas is 
considered to be a viscous gas stream near [ which is generated with rotation of a roll ] the roll. For this reason, 
it is desirable to take the policy which suppresses this viscous flow. The inert gas ambient pressure in a chamber 
has the largest influence. The contamination of an ambient pressure of gas decreases like a low, and the rate of 
area of a dimple-like crevice decreases. However, if an ambient pressure is lowered too much, degradation of 
magnetic properties which the rate of area becomes under the range (3%) of this invention, and were mentioned 
above, and dispersion of alloy thin band manufacture will be produced. Moreover, since it becomes operation in 
the state near a vacuum, the various restrictions on equipment occur and the problem of causing elevation of 
equipment cost is also generated. In addition, as a parameter which does influence, the area of an orifice, 
molten-metal temperature (viscosity), etc. are mentioned. 

[0031] this invention is described still more concretely, giving an example to below. 

[0032] (Example 1) weighing capacity of each metal and the Fe-B alloy (B is 19wt(s)%) of Nd, Fe, and Co of 
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99.9% or more of purity is earnest, respectively, and they are dissolved!! cast in a RF guidance fusion 
furnace in Ar gas - Ndl2Febal.Co five B5.5 - the hardener ingot of the shape of the round bar of diameter 
1 Ophi of compositi on (composition A) was obtained 

[0033] About 15g [ per one lot ] sample was started from this ingot, and the alloy thin band was produced with 
equipment as shown in drawing 1 . Each started sample was put into the quartz tube which prepared the circular 
hole orifice of 0.6mphi in the pars basilaris ossis occipitalis, after dissolving the sample by energizing to a 
heating coil in Ar atmosphere, on the copper roll with a diameter of 200mm which rotates by 2000rpm the 
alloy molten metal was injected and the magnet-alloy thin band was obtained. On the occasion of manufacture 
ot an alloy thin band, Ar gas ambient pressure, Ar gas injection pressure, etc. were changed, and the thin band 
or a total of eight lots was obtained. 

[0034] The rate of area of the dimple-like crevice which exists in a roll side by image analysis from a SEM 
Photograph in the way mentioned already in the gestalt of operation about the alloy thin band of eight obtained 
lots was computed. Furthermore, as the longitudinal direction of a thin band turned into the direction of an 
impression magnetic field, it measured the magnetic properties of an alloy thin band in maximum impression 
magnetic field 1 .44 MA/m with the oscillating sample type magnetometer (VSM). The rate of area of the 
[003 P 5] ° reV1Ce ab ° Ut 6aCh l0t ±Q measurement result o f magnetic properties are shown in Table 1. 
[Table 1] 


Lot No. 

(%) 


iHc 
(MA/m) 

(BH) Dfix 

A'l 

2. 3 


0. 6 4 

38. 4 

A2 

3. .0 


0.8 5 

12 4.3 

A3 

7. 8 


0.7 9 

14 0.5 

A4 

11.2 


O. S 4 

13 8.2 

A5 

1 9. 8 


0.7 8 

1 3 5. 9 

A6 

25. O 


0. 70 

125. 1 

A7 

27. 2 

mm 

0. 3 5 

81. 1 

AS 

35. 1 


0. 28 

5 2.8 


[0036] in the range whose rate of area of a dimple-like crevice is 3 - 25%, good magnetic properties obtain so 

that clearly from a table - having - this - if out of range, magnetic properties deteriorated 

[0037] Next, from the ingot of each composition shown in Table 2, some alloy thin bands were produced like 

the above by setting a roll rotational frequency to 2000rnm 

[0038] 


[Table 2] 

mmA 

Nd i2^eb.i. Co 6 B 6 . 6 ~~ 


Nd 4. .P« bll , Co s B is 

mmc 

Nd,. { Fe w ,B u 


[0039] The RAIKAI machine ground each alloy thin band, and it considered as powder, and after mixture with 
a l.8wt/o epoxy resin, it fabricated with press equipment by the pressure of 6 ton/cm2, and the 10phix7t bond 
magnet was produced. The magnetic properties of the obtained bond magnet were measured in maximum 
impression magnetic field 2 MA/m with the account fluxmeter of ******. The rate of area and magnetic 
properties of a dimple-like crevice which were measured are collectively shown in Table 3 about each allov thin 
indicated ' accordin 8 t0 the rate of are *> distinction of this invention and the example of comparison was 

[0040] 
[Table 3] 
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Lot No. 



iHc (MA/m) 

(BH)ma* (kJ/W) 


BM-Aa 


9. 8 

0. 89 

110.2 

BM-Ab 


1 4. 7 

0. 83 

1 0 5. 9 

BM-Ac 


3 2.4 

0.8 8 

4 3.5 


BM-Ba 


4. 8 

0.3 9 

7 8.3 

BM-Bb 

#m 

20. 4 

0. 35 

72. 6 

BM-B c 


2. 6 

0.18 

10.3 

BM-Bd 


2 6.7 

0.0 9 

20. 4 


BM-Ca 


8. 2 

0,6 1 

12 2.1 

BM-Cb 


24. 3 

0. 64 

128. 2 

BM-C c 


4 0. 2. 

0.2 6 

3 2.4 


[0041] The bond magnet produced from the alloy thin band which has the rate of area of a dimple-like crevice 
in the range of this invention can attain good magnetic properties so that clearly from a table. 
[0042] (Example 2) The sample was started from the ingot of the composition C shown in Table 2, and the 
magnet-alloy thin band was produced. Material of roll and the rotational frequency presupposed that it is the 
same as that of an example 1, changed other injection conditions, atmosphere conditions, etc., and obtained the 
magnet-alloy thin band of a total of six lots. About each obtained alloy thin band, area measured the rate of area 
which two or more 2000-micrometer dimple-like crevices occupy by image analysis. 
[0043] Then, these alloy thin bands were ground, it considered as magnet powder, the obtained powder was 
pressed by the 1.8wt(s)% epoxy resin and the pressure of after mixture and 6 ton/cm2, and the 10phix7t bond 
magnet was obtained. The magnetic properties of the obtained bond magnet were measured in maximum 
impression magnetic field 2 MA/m with the account fluxmeter of ****** furthermore - each magnet - 60- 
degree-C95%RH ~ the constant temperature by 500 hours - the constant humidity examination was performed 
and corrosion-resistant evaluation was performed The existence of generating of the rust in a front face was 
distinguished by viewing. 

[0044] The obtained result is collectively shown in Table 4 about the rate of area of two or more 2000- 
micrometer dimple-like crevices in an alloy thin band, magnetic properties, and corrosion resistance. In 
addition, what, as for the magnet with which, as for corrosion resistance evaluation, rust was not seen at all, O 
and rusting were regarded as was shown in the table as x. 
[0045] 
[Table4] 


Lot No. 

mm (%) 

iHc (MA/fl) 

(BH)ibax (kj/m 1 ) 


BM-C e 

0 

0. 59 

12 1. 9 

O 

BM-C f 

1, 2 

0. 63 

12 5.1 

O 

BM-Cg 

2. 8 

0.6 5 

119.2 

o 

BM-C h 

5. 0 

0. 66 • 

12 0.7 

o 

BM-C I 

6. 3 

0. 4 8 

8 5.4 

X 

BM-C j 

10. 2 

0. 24 

5 1.3 

X 


[0046] The bond magnet which has good corrosion resistance and good magnetic properties in the bond magnet 
which area produced from the alloy thin band whose rate of area which two or more 2000-micrometer dimple- 
like crevices occupy is 0 - 5% was obtained so that clearly from a table. 

[0047] (Example 3) The hardener ingot of the shape of the round bar of diameter lOphi of the composition 
(composition D) which becomes Ndl IFebal.Co8B6.5Vl. 5 like an example 1 was obtained. 
[0048] After dissolving the sample by extracting about 15g [ per one lot ] sample from this ingot, putting each 
sample into the quartz tube which prepared the circular hole orifice of 0.6mmphi in the pars basilaris ossis 
occipitalis, and energizing to a heating coil in Ar atmosphere, on the copper roll with a diameter of 200mm 
which rotates by 4000rpm, the alloy molten metal was injected and the magnet-alloy thin band was obtained. 
On the occasion of manufacture of an alloy thin band, injection conditions, atmosphere conditions, etc. were 
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changed and the alloy thin band o otal of eight lots was obtained, the m^lBd mentioned already in the 
gestalt of operation about each obtained ****-- the ratio of the average depth and average thickness - d/t was 
measured 

[0049] Moreover, when the alloy thin band was investigated according to the X diffraction, each diffraction 
peak serves as broadcloth and it was checked that a part is the organization which has turned amorphously. 
After performing heat treatment for 10 minutes in Ar at 650 degrees C about these thin bands, magnetic 
properties were measured like the example 1 by VSM. 

[0050] The value of d/t in each alloy thin band and the obtained magnetic properties are shown in Table 5. 

[0051] 

[Table 5] 


Lot No. 

d/t 


iHc (Wm) 

1 CBTOmax CkJ/* a ) 

D 1 

0.0 5 


0.6 8 

.77.8 

D2 

0.1O 


0.8 1 

1 33. 2 

D3 

0. 1 8 


83 

13 6. O 

D4 

0. 28 


0.7 9 

13 1.5 

D6 

0.3 6 


O. 8 2 

12 8.3 

D6 

0. 50 


0.72. 

12 5.1 

D7 

0. 55 


0.3 5 

85. 4 

D8 

O. 64 


0. 2 8 

4 1.9 


[0052] d/t can obtain good magnetic properties in the alloy thin band which are 0.1-0.5 so that clearly from a 
table. 

[0053] Moreover, from the ingot of each composition shown in Table 6, the roll rotational frequency was set to 
4000rpm, the alloy thin band of a strut to which injection conditions, atmosphere conditions, etc. are changed 
was produced, and d/t was measured about each ****. 
[0054] 



Nd la Fe b .,. B u Nb L 0 


Nd 9. oF » w.B 8 . 0 Cu x . o 


[0055] After performing heat treatment for 10 minutes at the heat treatment temperature more than the 
crystallization temperature of each composition about the thin band furthermore obtained, the RAJKAI machine 
ground, it considered as powder, the obtained powder was pressed by the 1 .8wt(s)% epoxy resin and the 
pressure of after mixture and 6 ton/cm2, and the 10phix7t bond magnet was obtained. The magnetic properties 
of each produced bond magnet were measured in maximum impression magnetic field 2 MA/m with the 
account fluxmeter of ******. moreover - each magnet - 60-degree-C95%RH -- the constant temperature by 
500 hours ~ the constant humidity examination was performed and corrosion-resistant evaluation was 
performed The existence of generating of the rust in a front face was distinguished by viewing. 
[0056] The obtained result is collectively shown in Table 7 about d/t measured in the alloy thin band, magnetic 
properties, and corrosion resistance. In addition, what, as for the magnet with which, as for corrosion resistance 
evaluation, rust was not seen at all, O and rusting were regarded as was shown in the table as x 
[0057] 
[Table 7] 
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Lot No. 


d/t 

(Bffimax 
(kj/nr 1 ) 

in 


BM-Ea 


4. 8 

6 5.0 


BM-Eb 


2 0. 4 

68. 2 

o 

BM-Ec 

ftttH 

2. 6 

3 9,8 


BM-Ed 


2 6.7 

41. 2 

X 


BM.-F a 


8. 2 

120.7 

0 

BM-Fb 


24. a 

118. 3 

O . 

BM-Fc 

mm 

40. 2 

50. 1 

X 


[0058] The bond magnet with which d/t has good corrosion resistance and good magnetic properties in the bond 
magnet produced from the alloy thin band in the range of this invention was obtained so that clearly from a 
table. 
[0059] 

[Effect of the Invention] Invention according to claim 1 to 3 can offer the alloy thin band which has the 
outstanding magnet property among this inventions by specifying the rate of area of the dimple-like crevice 
where a magnet-alloy thin band exists in the surface gestalt of the field (roll side) in contact with the roll, 
especially a front face etc. 

[0060] Furthermore, invention according to claim 4 to 6 can offer the resin bond bond magnet excellent in 
magnetic properties and reliability by carrying out mixed postforming of the powder which ground and 
produced the alloy thin band obtained by doing in this way after remaining as it is or heat treatment to a resin. 


[Translation done.] 
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